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Abstract: This study determines the factors that affect the nature and extent of household income diversification 
in Bangladesh. The study also investigates whether the motivation for diversification was to support asset 
accumulation or survival. The findings show that the extent of the diversification index is determined by household 
endowments of assets such as wealth, a higher number of earners, higher education, easy access to market, and 
better infrastructure. The motive for overall diversification was accumulation, not survival. An interesting finding 
was that off-farm income diversification serves a two-fold purpose. Wealthier households are attracted into off-
farm self-employment to get a higher return facilitated by easy access to financial assets, and labour endowment. 
Credit constrained poor households are influenced by endowment in the form of education and labour to diversify 
into off-farm wage activities as a mean of survival. Investment in infrastructure, electrification and education does 
and will support income diversification in Bangladesh. 
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1 Introduction 
Although Bangladesh has historically been regarded as an agrarian economy, farming is no 
longer the sole major earnings source of rural households. Rural inhabitants are adopting an 
income diversification strategy that encompasses two approaches: i) households are creating a 
portfolio of diverse income-generating activities both within and external to the farming sector 
(Carter et al., 2004; Minot et al., 2006; Rønning and Kolvereid, 2006). In this case, 
diversification is referred to as portfolio diversification of the total income and reflects the 
involvement of more than one activity. Households with diversified portfolios engage in an 
increasing number of income-generating activities through diversification into new agricultural 
ventures, such as cash crops, livestock, and/or implementing outside agricultural activities; ii) 
instead of increasing the number of economic activities, off-farm income diversification 
represents moving out of pure on-farm activities to off-farm income sources (de Janvry and 
Sadoulet,  2001; Delgado and Siamwalla, 1997; Joshi et al.,  2003; Reardon et al., 1992). In 
this study, diversification has been examined by considering both of these categories of 
diversification. An index of total income diversification was used in order to capture the extent 
of overall diversification by taking into account the full range of economic activities adopted 
by a household. Off-farm income diversification was investigated through the factors 
influencing the size of off-farm income from various off-farm sources. The literature suggests 
that there could be many reasons for implementing diversification, whích could, for example, 
be a means of coping with changing situations and as a risk minimisation strategy (Alderman 
and Paxson, 1992; Barrett et al., 2001). Conversely, diversification could be adopted as a 
strategy to enhance income-generating capabilities and grasp the opportunity to earn higher 
returns (Barrett et al., 2005; Ellis, 2000). Little published evidence exists on how the motives 
for and determinants of off-farm income diversification conform to or differ from overall 
income diversification in Bangladesh.  
The goals of the paper were threefold. First, this study analysed the patterns of income 
diversification in Bangladesh and determined whether the diversity of high-income and 
wealthier households is greater than that of low-income and less wealthy households. Second, 
the factors that affect the nature and extent of household income diversification in Bangladesh 
have been determined. Third, this paper identified the purpose of diversification whether it is 
asset accumulation or survival.  
The available studies on income diversification provide inconclusive evidence about how a 
household’s asset and wealth endowment are related to diversification. Many researchers have 
mentioned that farms with a relatively higher income and wealth have greater diversity and 
receive greater benefits from diversification than their less diversified counterparts (Abdulai 
and Crole-Rees, 2001; Block and Webb, 2001; McNamara and Weiss, 2005). While Reardon 
et al. (1992) revealed that income diversification is associated with higher returns.  It is argued 
that wealthier, asset-endowed households have fewer diversified income sources (Minot et al., 
2006; Pope and Prescott, 1980 ). Mishra et al. (2004) reported that large farm households with 
higher incomes are less diversified. It has been empirically observed that households with 
poorer natural capital endowments, combined with failures of credit and the insurance market, 
are likely to turn to diversification (de Janvry and Sadoulet, 2001; Dries et al., 2012). In 
particular, households with poor asset endowments are risk averse (Joshi et al., 2003), and thus 
diversify in order to lower the risk at the cost of lower income (Dercon and Krishnan, 1996). 
The efforts in this study are directed to exploring the connection of household’s wealth and 
income diversification using Bangladesh as a case.   
Evidence reveals that a significant proportion of rural households participate in and earn from 
off-farm sources (Davis et al., 2010; Davis et al., 2014). Increasing the proportion of off-farm 
income in the total income makes it important to determine the main motive behind 
diversification. Diversification mostly serves two purposes, although it is still unclear which is 
the main or dominant purpose. The survival perspective asserts that various entry barriers 
limiting their options force the asset- and income-constrained poor households to engage 
involuntarily in less lucrative off-farm activities (Carletto et al., 2007; Reardon et al., 2000). In 
contrast, the wealth accumulation perspective views that the unconstrained “rich” households 
are attracted to participate deliberately in more lucrative off-farm activities to obtain higher 
returns (Reardon et al., 2006). If the main objective is survival rather than wealth accumulation 
for a low-income household, addressing the factors at the policy level could help to improve 
the poverty status of rural households. It is crucial to study the overall diversification of income 
and off-farm diversification simultaneously since off-farm income growth is connected with 
agriculture through investment, production, and consumption, and these activities tend to grow 
in concert with each other (Davis et al., 2010; Lanjouw and Lanjouw, 2001).  
This paper contributes to the existing pool of literature in the following ways: i) The study 
analysed both aspects of diversification together which is uncommon. Investigating them at the 
same time enabled to evaluate whether the motive is the same for each or whether any 
differences exist between them. Furthermore, this research approach allowed to identify the 
distinguishing determinants that affect the decision to undertake off-farm diversification or 
overall diversification of the income portfolio. Thus, the study helps to promote income 
diversification in the developing countries. ii) Understanding the indecisiveness in research 
over whether households with greater wealth and endowed with more assets diversify more 
than relatively poorer farm households, this paper attempted to provide empirical evidence 
regarding the types of household which diversify more and the factors that contribute to a 
higher level of diversification. iii) In spite of its importance, relatively little attention has been 
directed to off-farm income as a topic at the policy level (Babatunde and Qaim, 2010; Goodwin 
and Mishra, 2004). A merit of this study is that it separately identified the determinants of wage 
earnings and self-employed activities. Such untangling is necessary to analyse off-farm 
diversification, as the two activities have different characteristics, but this has not always been 
carried out in earlier research (Abdulai and Delgado, 1999; Woldenhanna and Oskam, 2001).  
The rest of the paper is organised as follows. Section 2 provides a literature review. Section 3 
describes the data and the methods used in this study. In section 4, the patterns of household 
income sources are outlined, followed by the data sources and methods. Section 5 presents the 
theoretical model used, and section 6 consists of the econometric models. The results are 
discussed in section 7 and the paper ends with conclusions.   
 
2 Literature review  
The causes of diversification can be broadly grouped into push and pull factors. Households 
with available resources such as land, labour, or skills are pulled to pursue higher return 
opportunities to earn more. In contrast, households with limited asset endowments are forced 
to diversify into activities with low entry barriers and consequently receive low returns (Barrett 
et al., 2005). Therefore, a household’s resource endowments are determining factors in the 
differentiation of the motive for its diversification. Households undertake an accumulation 
strategy to utilise complementarities between activities such as crop–livestock integration, or 
to capitalise opportunities created by superior skills, technologies, or endowments. Households 
endowed with such assets earn higher incomes and are wealthier than other farm households. 
On the other hand, diversification can also be used as a survival strategy for other households 
to minimise risk, cope with shocks, and maintain consumption levels (Barrett et al., 2001).  
Rehan et al. (2017) analysed on-farm diversification using Bangladeshi data, in which farms 
involved in non-rice agricultural production in addition to, or as a direct substitute for, rice 
cultivation was considered as diversified. Farms that only produced rice, however, were 
defined as non-diversified farms. The study revealed that farm size, access to credit, the age of 
the household head, the active participation of women in farming activities, and access to the 
market affected the adoption of on-farm diversification.  
Ellis (2000) pointed out five asset groups that influence a household’s nature, extent, and 
diversification strategy. These assets are categorised as natural (e.g., land), human (e.g., 
education, the number of household earners), financial or its substitutes (e.g., savings, credit), 
physical (e.g., roads, market and electrification), and social assets (e.g., connection and 
network). The proposition that a household’s asset bundle influences the motives and 
determinants of diversification in rural settings has been used to analyse income diversification 
in several studies. The same assumption was chosen for the present study, whereby household 
assets were applied as variables for income diversification analysis. Abdulai and Crole-Rees 
(2001) used panel data obtained from Southern Mali to investigate the overall portfolio 
diversification of household income, reporting that poor households have less diversified 
income portfolios mainly because of the lack of credit access. The same authors pointed that 
the wealth of the household and market proximity positively affect participation in diversified 
portfolio income sources. Dercon and Krishnan (1996) considered the household’s location, 
financial capital, and the skills of its members to determine the differences in income portfolios. 
Furthermore, Minot et al. (2006) identified that natural resources such as land size and regional 
differences have significant impacts on diversification observed as multiple income sources 
adopted by households.  
Empirical studies have recognised that off-farm income diversification is also affected by a 
household’s asset base. Escobal (2001) conducted an analysis on rural households in Peru 
focused on the determinants of off-farm income diversification, finding that access to roads, 
better education, and credit influenced the level of diversification. Rahut et al. (2014) 
emphasised that the quantity of land owned by the household, the distance to facilities such as 
schools and health centres, the number of earners and regional dummies have significant 
impacts on off-farm diversification. The relationship of household assets and wealth with 
income defines the motive for diversification. Dimova and Sen (2010) argued that under the 
survival motive, asset and income poorer households are more likely to diversify than richer 
households. In this situation, the asset holdings and the wealth of the household are negatively 
related to the diversification index and income. In contrast, the accumulation motive is 
associated with wealthier households diversifying more. In this case, the diversification index 
and income demonstrate a positive relationship with the asset holdings and wealth of the 
household.  
3 Data and methods  
3.1 Data sources 
The data used in this study was obtained from a comprehensive survey of farm households in 
the central, northern, and southwest regions of Bangladesh which was conducted in June–
September 2014. These regions cover both wet and dry agro-ecological zones of Bangladesh. 
A multi-stage random sampling method was used to select 260 farm households from three 
regions of the country. The first stage was the purposive selection of the following districts in 
Bangladesh: two districts (Tangail and Kishoregonj) located in the central region, three districts 
(Dinajpur, Joypurhat, and Pabna) of the northern region, and two districts (Jessore and 
Shatkhira) that belong to the southwest region. A total of 10 villages were randomly selected 
in the second stage. Two villages each were selected from Tangail, Pabna, and Jessore districts 
and one village each was chosen from Kishoregonj, Joypurhat, Dinajpur, and Shatkhira 
districts, making a total of 10 villages. Farm households within these 10 villages were selected 
at random. Out of 260 farm households, 90 household heads from the central region, 90 from 
the northern region, and 80 from the southwest region were selected for interview. The sample 
is not random. It does not perfectly represent the whole country. In spite of this weakness, we 
believe the quality of the sample is representative enough for the purpose. Personal interviews 
were conducted using questionnaires that covered items such as household characteristics, 
production, consumption, expenditure, investment, credit, revenue disaggregated by source, 
and other issues.   
3.2 Methods of analysis  
To analyse the diversity of income sources, household income was divided into eight activity 
categories: cereals, non-cereals, livestock, poultry, fisheries, self-employment, wage income, 
and other sources. Crops, livestock, poultry, and fishery products, either sold or consumed by 
the household, were included in the income. The net income was estimated by deducting input 
costs from the gross value of total production. Self-employment income is the gross income 
minus related expenses, which mainly comprise microenterprise and commerce. Other sources 
comprise off-farm income activities that do not fall into the abovementioned list in the 
measurement of income. Income received either in cash or in kind was taken into consideration. 
Household incomes earned in the previous 12 months were assessed for calculation.   
In the study, on-farm income consisted of earnings from the production of primary agricultural 
products such as crops, fish, livestock, and poultry on the farm managed by the households. 
All other sources of earnings were considered as components of off-farm income. Similarly, 
Haggblade et al. (2007) pointed out that off-farm income inter alia includes wage income from 
agriculture earned from working on farms owned by other persons, along with income earned 
from non-farm activities such as the owner’s non-farm enterprises. Davis et al. (2010) have 
taken a similar approach in their research. In the study, the wealth status of the household was 
measured from valuable assets in the household’s possession, such as livestock, farm 
equipment, radios, bicycles, and others.  
3.3 Indicators of diversification  
Overall diversification can be measured through various indices which include two factors such 
as evenness and richness (Patil and Taillie, 1982). Among the large number of indices, the 
Shannon-Weaver and Simpson indices have been the most widely accepted measures of 
diversity (Gorelick, 2006). However, Routledge (1979) prefers Simpson’s index over the 
Shannon index, concluding that Simpson is the best single measure of diversity. Furthermore, 
Magurran (1988) identified that the Simpson index is less sensitive to sample size and to the 
degree of richness compared to the Shannon index. Rather, it is more sensitive to the degree of 
evenness than the Shannon index. Thus, Simpson’s index of diversity (SID) has been used to 
measure farm, income or agricultural diversity in a number of studies (see Ibrahim et al., 2009; 
Jones et al., 2014; Joshi et al., 2003; Minot et al., 2006). In view of this, Simpson’s index of 
diversity appeared to be an appropriate choice for this study to measure the overall 
diversification of the income portfolio, which is defined as:  
SID = 1 – ∑ 𝑃𝑖
2
𝑖 ,  
where Pi is the proportion of income derived from source 𝑖. SID considers both richness (the 
number of income sources) and evenness (the distribution of income between different 
sources). The index is created by calculating each source of income weighted by its 
contribution to the total income. The value of SID falls between ‘0’ and ‘1’.  
Off-farm diversification however, measured by the income earned from off-farm activities such 
as self-employment and wage earnings, determines the movement to activities other than pure 
cultivation.  
4 Patterns of household income  
Off-farm income as a whole was found to comprise almost one-third of the total household 
income. Figure 1 presents the percentages of the proportion of household income generated 
from various farm and off-farm activities. On average, farm income contributes 69 percent of 
the total household income, the remaining 31 percent coming from off-farm activities. Income 
from cereal and non-cereal crops accounts for 21 percent and 37 percent of the total earnings 
respectively. This is followed by the income share from self-employment (15 percent) and 
wages (11 percent).  
The data were first grouped in income tertiles based on the total income of the households. The 
percentages of households in tertile I, tertile II and tertile III were 33.46% , 33.46% and 33.07% 
respectively. Low-earning households (tertile I) depend more on off-farm income than higher 
income families. The wage income, however, contributes a greater proportion of their off-farm 
income than earnings from self-employment. The connection can be observed after analysing 
the data according to income group classifications. In Figure 1, the data are grouped according 
to income tertiles based on the total net income of the households. This reveals that the highest 
tertile (III) has the lowest proportion of income generated from off-farm income sources. The 
lowest (I) and middle-income (II) groups earn more than 40 percent of their total income from 
off-farm activities. On the other hand, this proportion deceases to 24 percent in the highest   
Figure 1  Percentages of household earnings from different sources according to the 
total income tertile  
 
Source: Authors  
income earnings across the tertiles in order to ascertain their role in the household income 
structure. This disaggregation demonstrated that the proportion of wage earning falls as a 
function of an increasing income level. Higher income households earn 6 percent of their total 
household income from wages, whereas the corresponding proportion for the poorest (lowest 
tertile) households amounts to 23 percent of the total income. In comparison, the ratio of 
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earnings from self-employment activities increases in the middle income (II) group to 21 
percent, but then falls in the highest income group (tertile III), indicating that wage income is 
more important than self-employment earnings for a low-income (tertile I) household.  
Table 1 Levels of household income according to the total income tertile in 
Bangladeshi taka (BDT) 
Income sources  Tertile I Tertile II Tertile III Average Mean 
Cereals 26,025 47,590 89,923 54,377 
Non-cereal crops 21,297 58,793 207,445 95,416 
Livestock 2,256 9,022 29,393 13,496 
Poultry 78 2,138 5,615 2,599 
Fishing  810 6,764 24,076 10,498 
Self-employment  10,025 45,331 63,544 39,541 
Wage  19,254 32,565 30,965 27,581 
Other income sources 5,816 12,057 21,069 12,950 
Total farm income 50,468 124,309 356,454 176,387 
Total off-farm income 35,095 89,954 115,579 80,073 
Total income 85,563 214,263 472,033 256,461 
Source: Authors  
 
As seen in Table 1, there are some differences regarding the levels of household income among 
the three tertiles. The total mean income of the high-income group (tertile III) is more than five 
times that of the lowest income group (tertile I) and more than twice that of the middle-income 
group (tertile II). While the highest income group (tertile III) receives the highest returns from 
non-cereal crop cultivation, the lowest income group (tertile I) obtained the largest income 
from cereal farming, which was followed by wage income. The mean wage income was higher 
in the middle-income group (tertile II), but then lower again in the highest income group (tertile 
III). However, self-employment activities provided 6-fold and 4.5-fold more income in the 
highest and middle-income groups respectively, compared to that of the lowest income group 
(tertile I).  
Table 2 reveals that among income sources, the rate of participation was highest in crop 
cultivation. However, 39 percent and 38 percent of households took part in wage income and 
self-employment activities respectively. The findings indicate that the proportion of  
Table 2 Participation in income activities according to the total income tertile 
Income sources Tertile I 
(%)  
Tertile II 
(%) 
TertileIII 
(%) 
Average 
Mean (%) 
Cereals 74.00 86.00 87.00 82.00 
Non-cereal crops 93.00 95.00 98.00 95.00 
Livestock 13.00 28.00 53.00 31.00 
Poultry 1.00 8.00 7.00 6.00 
Fishing  5.00 15.00 27.00 16.00 
Self-employment  23.00 47.00 47.00 39.00 
 
householders who earn a wage income declines as a function of increasing household income, 
being 29 percent in the high-income group, 39 percent in the middle group, and 47 percent in 
the lowest income group. In contrast, involvement in self-employment rises with the income 
level. Thus, wage and self-employment activities clearly show a different pattern depending on 
the household income level.  
The magnitude of Simpson’s total income diversification index across the income tertiles and 
wealth tertiles is presented in Figure 2 and 3. Diversification increases with income, and the 
highest income group (tertile III) is more diversified than the others.   
Figure 2          Total income diversification index of according to income tertile 
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Wage  47.00 39.00 29.00 38.00 
Other income sources 11.00 15.00 16.00 14.00 
Total farm income 98.00 100.00 100.00 99.00 
Total off-farm income 69.00 79.00 69.00 72.00 
Similarly, overall diversification increases with wealth, and the wealthiest group (tertile III) is 
more diversified than the others. In addition, Figure 2 shows that the average income of the 
wealthiest tertile (tertile III) is more than twice that of the least wealthy tertile (tertile I). 
Figure 3           Diversification index of total income and average income according to wealth      
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5 Theoretical model  
The agricultural household model (AHM) illustrates that production, consumption, and labour 
allocation decisions are interlinked. Escobal (2001) followed the rural household models 
described by Singh et al. (1986) and de Janvry and Sadoulet (2001), reporting that the 
maximisation of utility by households depends on constraints such as cash constraints, 
exogenous prices for tradeable items, production technologies related to farm and off-farm 
activities, and an equilibrium condition for self-sufficiency in farm production and family 
labour. Labour allocation between farm and off-farm activities can be determined through the 
first-order conditions of this type of model, which delivers a system of factor supply and 
demand functions. The following reduced-form equation was used in the present study: 
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 𝑆𝑖𝑗 = 𝑓(𝑝; 𝑧𝑎𝑔, 𝑧𝑜𝑎𝑔, 𝑧𝑘,𝑧ℎ,𝑧𝑝𝑢,𝑧𝑔),        (1) 
where 𝑆𝑖𝑗 represents the net farm and off-farm income proportions for the 𝑖
𝑡ℎ household, 
and 𝑝 is the vector of exogenous input and output prices. The 𝑧 vectors are the fixed assets 
available to the household as follows: 𝑧𝑎𝑔  represents farm assets, 𝑧𝑜𝑎𝑔  off-farm assets, 𝑧𝑘  
key financial assets, 𝑧ℎ  human-capital assets, 𝑧𝑝𝑢 public assets, and 𝑧𝑔 represents other key 
assets related to the characteristics of the area. 
6 Econometric models 
Two models with two different dependent variables were used in this analysis. First, the study 
investigated the factors determining household off-farm income levels using Tobit estimation. 
Second, determinants of diversification of the total household income portfolio based on Tobit 
estimation are discussed here. The following independent variables were used for the two 
models: 
X1 = Age of the household head in years 
X2 = Education of the household head in years 
X3 = Number of household earners  
X4 = Size of agricultural land  
X5 = Access to credit (dummy: yes = 1, no = 0) 
X6 = Wealth of the household, which is measured by valuable assets or household possessions 
such as livestock, farm equipment, radios, bicycles, and others. 
X7 = Distance to the nearest town in km. 
X8 = Northern region dummy (dummy: yes = 1, otherwise = 0) 
X9 = Central region dummy (dummy: yes = 1, otherwise = 0). 
Some households do not derive income from certain income sources and rely on only one 
source for earnings. This results in zero observations in such cases. The Tobit model considers 
zero observations and offers a more precise estimation (Wooldridge, 2002). In order to 
minimise the heteroscedasticity bias, a corrective measure such as weighting the 
heteroscedasticity causing variable, was adopted during estimation of the coefficients. The 
Tobit model is formulated as follows: 
𝑦∗ =  𝛽′x + 𝜀, (Tobit model censored from below at the value of 0)     (2) 
𝑦 = 0 if 𝑦∗ ≤ 0, 𝑦 = 𝑦∗  otherwise  
Here, 𝑦 measures the income level from off-farm activities for the first model, and SID for the 
second model, while x represents the independent variables and 𝜀 denotes the error term. The 
‘NLOGIT’ software package (version 5.0) was used for the data analyses. 
7 Results and discussion  
Table 3 shows descriptive statistics for the independent variables, which indicate that the 
average formal education of the households’ head was 5 years. The household averaged nearly 
44 years of age and ranged from 22 years to 67 years. On average, the households had 138 
decimals of agricultural land. The table also showed that 58 percent of the households  
Table 3 Descriptive statistics 
Variables Mean Std. Dev. Minimum Maximum  
Education of the household head (years) 
          
5.06   3.98        0.00     16.00  
 
 
 
 
    
Age of the household head (years) 
 
43.70      9.71         22.00 67.00 
Number of household earners (person) 1.75       0.92           1.00 5.00 
Size of agricultural land holding 
(decimal) 
 
 
 
 
138.0     
  
105.6           
 
2.00 
 
580.0 
 
Access to credit (yes = 1, no = 0) 0.58       0.49           0.00 1.00 
Wealth of the household (10,000 
Bangladeshi taka (BDT). 
3.74      4.41       0.30          35.00       
Distance to the nearest town (km) 6.96      4.75       0.50          22.00 
Northern region of Bangladesh (yes = 1, 
otherwise = 0) 
0.34       0.47           0.00 1.00 
Central region of Bangladesh (yes = 1, 
otherwise = 0) 
0.34       0.47           0.00 1.00 
 
had access to credit. The average available earning members within a household were 1.75 
persons and this varied from 1 to 5 persons. Regarding wealth, each household possessed 
37,400 Bangladeshi taka equivalent of valuable assets on average. Approximately 7 km was 
the average distance to the nearest town.   
7.1 Determinants of household off-farm income levels 
In this section, the study identifies and analyses the determinants of off-farm income levels. It 
is of benefit to identify the factors which facilitate households to earn more income from a 
particular off-farm activity. Table 4 presents the results.  
It was found that the wage income level is positively associated with more years in education 
at the 1 percent level of significance. Education creates an opportunity for wage income 
through achieving the necessary entry or formal requirements. Increasing the level of education 
enhances the efficiency and wage rate of the household head. Education equips individuals 
with the ability to learn and acquire skills to make the work more productive. Castex and 
Dechter (2014) mentioned that education increases an individual’s capacity for success in the 
wage market. Thus, a higher level of education enhances the household’s wage income level. 
Self-employment is not influenced by an increasing level of education, possibly because the 
households are engaged in conventional, small-scale activities. Literacy and numeracy alone 
are enough to run micro-enterprises or trades that mainly operate in the local market. The 
results are consistent with the findings of Corral and Reardon (2001) that education did not 
have a significant effect on self-employment. 
The results confirm that the greater the age of the household head, the lower the income from 
wages is. Older household heads earn less in wage labour, which also supports the findings 
reported by de Janvry and Sadoulet (2001). This can be explained through the study of Rupert 
and Zanella (2015) in which the authors found that hours of work for pay begin to fall as people 
grew older, which resulted in a decrease in wage earnings, indicating that an older worker 
prefers to allocate more time to activities other than wage income. Deteriorating health status 
or job nature of the paid work may stimulate farm households to do so. The heads of households 
tend to reduce their work load and make life easier for themselves as they grow older, further 
suggesting that obtaining a wage income is physically demanding and was not attractive to 
these households.  
An increase in the number of earners in the households was found to raise off-farm income 
from both self-employed enterprises and wage activities. While an additional earning member 
generates an extra 16,130 BDT (201 USD) of wage income for the household, 10,218 BDT 
(127 USD) of self-employed income is added to the family income by an additional earning 
member. More economically active members are able to participate in other income-generating 
activities than farming. The possible explanation may be the marginal products of labour in 
farm production decline with a greater labour input. It is worth noting that any individual is 
motivated to opt for off-farm diversification when the marginal return on labour time in 
farming drops below the wage rate achievable by that person (Ellis, 2000). The study finds that 
an increasing number of earning members choose off-farm self-employment and work for pay 
activities over farming which positively increases household income.  
Greater access to credit sharply increased self-employment earnings in this study. The 
existence of or access to credit was found to assist households in financing investment and 
enabled householders to meet the essential business activity expenditures. The paper also found 
that access to credit had a negative impact on wage income. This finding implies that a 
household that has access to credit seeks to obtain earnings from self-employment, which tends 
to reduce the willingness to pursue and engage in less rewarding wage activities. These findings 
are consistent with those of Berdegue et al. (2001), who suggested that access to credit 
positively influenced adopting self-employment but not wage earning. The findings signify that 
a credit facility could be an effective policy intervention in promoting self-employment 
earnings. Evidence reveals some of the challenges facing entrepreneurs are insufficient loan 
amounts, collateral requirements and higher interest rates (Hossain, 2004; Mavimbela et al., 
2010). Therefore, government and non-government organization (NGO) supported credit 
should acknowledge an increase in the size of the loan that can meet the needs of the 
entrepreneurs and financing without collateral at a reasonable cost. 
The study also showed that income from self-employment is positively and significantly 
influenced by wealth. Personal wealth enabled the contribution to initial capital and other 
necessary facilities such as training, licence fees, and rental payments, all of which are required 
for self-employment. Wealthier households experience a ‘safety net’ or security guarantee 
while entering into a new undertaking compared to their less wealthy counterparts. Therefore, 
this finding implies that poor households earned more from wage activities than wealthier 
households. Similarly, Woldenhanna and Oskam (2001) reported that an increase in wealth 
reduces the level of off-farm wage income. The results suggest that farm households were 
involved in wage activities because of push factors such as the lack of access to credit and 
wealth. 
 
Table 4 Determinants of household off-farm income levels 
 Tobit estimation Marginal effects after Tobit 
estimation 
Wage income Self-
employment 
income 
Wage income Self-
employment 
income 
Variables Coefficients Coefficients Partial Effect Partial Effect 
Education of the 
household head 
7376.28*** 
(1695.19) 
1574.60 
(2465.62) 
3148.07*** 
(723.16) 
666.67 
(1041.73) 
Age of the household 
head 
-1889.32** 
(759.83) 
-1084.36 
(1102.56) 
-806.33** 
(322.23) 
-459.11 
(465.05) 
Number of household 
earners 
37795.50*** 
(7122.66) 
24134.60** 
(10307.57) 
16130.50*** 
(3034.30) 
10218.40** 
(4328.45) 
Size of agricultural land 
holding 
64.13 
(63.84) 
-164.52* 
(93.40) 
27.37 
(27.21) 
-69.66* 
(39.34) 
Access to credit -23647.20* 
(13450.68) 
66444.70*** 
(20376.09) 
-10092.20* 
(5741.61) 
28132.00*** 
(8548.37) 
Wealth of the household -4301.09** 
(1985.02) 
4390.16* 
(2303.22) 
-1835.63** 
(838.18) 
1858.75* 
(974.49) 
Distance to the nearest 
town 
-4203.02*** 
(1555.27) 
-2113.10 
(2081.72) 
-1793.77*** 
(659.01) 
-894.66 
(880.63) 
Northern region of 
Bangladesh 
-9859.27 
(17666.53) 
67020.30*** 
(25450.57) 
-4207.76 
(7527.81) 
28375.70*** 
(10726.16) 
Central region of 
Bangladesh 
2727.65 
(17093.60) 
16955.50 
(25665.07) 
1164.11 
(7294.62) 
7178.78 
(10868.42) 
Constant 1450.95 
(36303.72) 
-84890.80 
(55201.74) 
  
Sigma 88889.40*** 129404***   
Log likelihood function     -1503.67 -1536.25   
Note: ***, **, and * denote significance at the 1%, 5%, and 10% levels. Standard errors in 
parentheses. 
A larger area of agricultural land was found to lessen the earnings from off-farm self-
employment work, possibly because self-employment is regarded as a substitute for farming. 
This result is in line with that found in the study by Lanjouw et al. (2001), who reported that a 
larger land area is a driving force for participation in agricultural income and reduces the 
reliance on self-employment. The distance to the nearest town strongly affected off-farm wage 
income. The results demonstrated that, ceteris paribus, a 1-km incremental increase in this 
distance reduces income from off-farm wage earnings by 1794.00 BDT (22 USD) at the 1 
percent level of significance. This is related to income opportunities being more accessible in 
areas closer to towns than in more distant locations. Moreover, an area closer to the town offers 
quick and easy movement to the work place with less commuting cost, if any, than in a remote 
area. Thus, households living nearer to the town were motivated to earn higher income from 
wage employment.  
Finally, there is a significant difference in household earnings from business activities between 
the northern region and the southwest region (the reference region), since location plays a role 
in participation in income activities. Households in the northern region earn more of their 
income from self-employment activities than those in the southwest region. Higher self-
employment income is a result of electrification and better roads, both factors which allow the 
extension of working hours and reduction of costs in the region. Developed infrastructure 
facilitated a decrease in transaction cost and availability of low-priced alternative supplies, thus 
escalating self-employment income level in the region.  
In brief, the factors that positively influence wage income diversification found in this study 
are the following: education of the household head, the number of household earners, a younger 
age of the household head, and a shorter distance to the nearest town. Self-employment was 
encouraged by the number of household earners, a younger head of the household, access to 
credit, the wealth of the household, and better infrastructure and electrification. The study also 
found that some factors differentiate the determining factors of off-farm diversification. The 
lack of access to financial assets created a barrier to entering into self-employment activities. 
On the other hand, education was found to be an important factor for wage income 
diversification.  
7.2 Determinants of the total income diversification index  
This section investigates the total household income diversification index with respect to an 
income portfolio consisting of multiple income sources from within and/or outside of farming 
activities measured by SID. The results show that human capital-related variables (education 
and age of the household head, number of household earners), an infrastructure-related variable 
(distance to town), financial assets (wealth of the household), and location variables (regional 
dummy variables) influenced the adoption of an overall portfolio of income diversification 
(Table 5). 
Education was found to be positively and significantly related to income diversification. The 
income of the more highly educated households was likely to be derived from more sources 
and was more evenly distributed among these sources. This suggests that education facilitates 
entry into various activities. It facilitates shifting across multiple endeavours, encourages  
Table 5 Determinants of the total income diversification index  
  Tobit estimation Marginal effects  
after Tobit  
estimation 
Income  
Diversification  
Income  
Diversification  
Variables Coefficients Partial Effect 
Education of the household head 0.007*** 
(0.002) 
0.007*** 
(0.002) 
Age of the household head -0.004*** 
(0.001) 
-0.004*** 
(0.001) 
Number of household earners 0.040*** 
(0.010) 
0.040*** 
(0.010) 
Size of agricultural land holding 0.001 
(0.00) 
0.001 
(0.00) 
Access to credit 0.002 
(0.019) 
0.002 
(0.019) 
Wealth of the household 0.010*** 
(0.002) 
0.010*** 
(0.002) 
Distance to the nearest town -0.005*** 
(0.002) 
-0.005*** 
(0.002) 
Northern region of Bangladesh 0.073*** 
(0.025) 
0.073*** 
(0.025) 
Central region of Bangladesh 0.083*** 0.083*** 
Note: Standard errors in parentheses. ***, **, and * denote significance at the 1%, 5%,     
and 10% levels. 
people to engage in unfamiliar activities. More highly educated farmers diversify more, 
possibly because they have greater access to information and knowledge than their less 
educated counterparts. Educated farmers are also likely to be wealthier, which makes them less 
vulnerable to risk. This factor may facilitate the decision to diversify into producing crops other 
than staples.   
The diversification index values indicate that younger heads of households tend to generate 
income from more diverse sources. A recent study by UNCTAD (2015) argued that young 
people have greater enthusiasm to opt for various activities that may be perceived as being 
risky. The study findings are in line with this study and suggest that people intend to move into 
a specialisation as they gain more experience over time. Farmers were less likely to spread their 
earning sources or try any new source of income as they grew older. 
This paper also found that a household with one extra earning member was more likely to 
increase diversification by 4 percent at the 1 percent level of significance, keeping other factors 
constant. This implies that a household will possess a range of skills if it has a large number of 
earners in the family. Such a situation is a motivating and enabling factor for the diversification 
of income sources, although the members will have individual specialisations. The household’s 
wealth also positively increased the likelihood of diversification. A possible explanation is that 
(0.024) (0.024) 
Constant 0.482*** 
(0.053) 
 
Sigma 0.148***  
Log likelihood function        118.75  
profit earned from one activity can be invested in another, which has the effect of relaxing 
financial constraints. Ellis (2000) argued that households invest in diversification to increase 
their income-generating capabilities. Personal wealth allows wealthier households to respond 
more quickly to lucrative opportunities (Reardon et al., 2006). Since the results indicate that 
wealthier households intentionally undertake a wider range of activities with the expectation 
of better returns, this study can conclude that diversification into multiple activities is more an 
accumulation strategy than a survival strategy. Abdulai and Crole-Rees (2001) reached a 
similar conclusion when they stated that wealthier households are more diversified than poorer 
households.  
The results of this paper demonstrate that the closer a household is to the local town, the more 
this is associated with diversification. Such proximity provides more opportunities for multiple 
income-generating activities, both on and off the farm. A relatively short distance to a town 
market enables nearby farms to sell various fresh agricultural products at the best price. Items 
such as vegetables, fruit, and dairy products are perishable and must be sold quickly in the 
markets. Therefore, quick and easy access to a market provides an opportunity for farmers to 
diversify, a result consistent with that reported by Schwarze and Zeller (2005). The location of 
the region is also vital. The regional variables indicate that farm households in the northern and 
central regions were likely to be more diversified than those in the southwest region (the 
reference region). Petit and Barghouti (1992) pointed out that agro-climatic factors influence 
regional diversification. The agro-climatic conditions in the northern and central regions of 
Bangladesh may thus be more favorable for diversification than the southwest region. Better 
infrastructure and electrification also play important roles by providing opportunities for the 
adoption of multiple activities.  
 
8 Conclusion and policy considerations 
The study analysed and specified the purposes associated with the decision of rural households 
to adopt diversification considering all the approaches which is scarce in existing literatures. 
Thus, one of the key findings from this paper is that purposes of income diversification are 
different and depend on the nature of diversification. The purpose of the overall diversification 
was the accumulation of wealth, but the motive for off-farm diversification depended on the 
type of off-farm activities. Credit-constrained poor households were pushed into off-farm wage 
activities as a means of survival, while wealthier households were pulled into self-employment 
diversification to enable growth in wealth, in line with overall portfolio diversification. Poor 
households diversified mainly through off-farm wage activities, which were stimulated by 
being endowed with labour and a higher level of education. The results suggest that policy 
needs to emphasise measures such as easier access to financial services and educational 
development programs in order to offer better lives to poor households through off-farm 
diversification.  
The aim of this study was also to identify the households which diversify more than others. 
The findings showed that the wealthier households adopt diversification more than the poorer 
farm households. Richer households escalate the magnitude of diversification with the prospect 
of acquiring affluence. Their wealth eases financial constraints and allows them to invest in a 
wider range of lucrative activities. Thus, the results specified that overall diversification 
primarily should be viewed as a strategic choice of richer farm households to accumulate 
wealth over the survival motive of poorer households, which is a noteworthy finding from this 
paper. 
Finally, this study recognized the distinguishing factors that lead some households to diversify 
more than others. The results indicate that a higher level of diversification is related to 
household income and asset holdings such as wealth, a greater number of earners, and the level 
of education. Educated farmers diversify more than their less educated counterparts. In 
addition, easy access to the market and better infrastructure facilitated overall diversification. 
Wealth appears to be a dominant factor explaining the perspective of diversification. Wealthier 
households with the prospect of expanding wealth and the benefit of easy investment 
opportunities in multiple activities deliberately opt for diversification. This paper also found 
that younger farmers participate more in off-farm wage activities and diversify their total 
income more than older farmers. 
It is worth mentioning that, since off-farm income growth and diversification are connected to 
agriculture, agriculture plays a significant role in diversification, and policy grounded on the 
assumption that agriculture is unnecessary will hinder development. This study suggests, 
contrary to the broadly held notion that diversification is a syndrome of a declining agricultural 
sector, that diversification is associated with agriculture. 
In order to ensure rural progress, policies should serve both the benefit of wealthier farm 
households and the development of poor farm households. Specifically, policy leading to 
granting access to credit, raising the education level, development of infrastructure and 
electrification will support households in diversifying their income sources in Bangladesh. 
Policies focused on addressing the characteristics of credit facilities conducive to the 
entrepreneurs generating more self-employed earnings are crucial. Generally, credit subsidies 
offered by the government mostly apprehended by the large farms in developing countries. In 
order to change the situation, these policies should tie the heterogenous households’ 
requirement and offer credit at a reasonable cost by arranging a flexible repayment schedule. 
The government policy-maker in collaboration with non-government organizations (NGOs) 
and donor agencies needs to address this combined work. Generating an instrument for 
recognition of real entrepreneurs and developing a system of supervised credit without 
collateral is advised. 
The results of this study emphasise that policies regulated towards enhancing the household 
education status are important. These policies may include increasing the number of schools in 
rural areas, tuition-free schooling, a food for education (FFE) program for motivating children 
to go school at the right age and more investment in education by the way of public-private 
partnerships (PPPs). Moreover, an awareness program may be initiated in which government, 
NGOs and the media should act together. The findings also suggest that policy geared towards 
increased and continuous investment in infrastructure such as roads and electrification is 
necessary.  
Addressing these actions in the policy will support households in diversifying their income 
sources, which could consequently facilitate households to raise their income-generating 
opportunities to their benefit and allow poor households to improve their living standards. 
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